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MAXIMUM QUANTITY PER PACKAGING/PACKAGE FOR PACKING METHODS OP1 TO OP8—Continued

Maximum quantity
Packing method

OP1 OP21 OP3 OP41 OP5 OP6 OP7 OP8

Liquids (L) ............................................................. 0.5 ............ 5 ............ 30 60 60 3225

1 If two values are given, the first applies to the maximum net mass per inner packaging and the second to the maximum net
mass of the complete package.

2 60 kg for jerricans and 100 kg for boxes.
3 60 L for jerricans.

(e) Bulk packagings for organic perox-
ides. When bulk packagings are author-
ized under the provisions of the Or-
ganic Peroxides Table in paragraph (b)
of this section, only the following
packagings are authorized:

(1) Rail cars. Class DOT 103, 104, 105,
109, 111, 112, 114, 115, or 120 fusion-weld
tank car tank are authorized. DOT
103W, 111A60F1 and 111A60W1 tank car
tanks must have bottom outlets effec-
tively sealed from inside. Gauging de-
vices are required on DOT 103W tank
car tanks. Riveted tank car tanks are
not authorized.

(2) Cargo tanks. Specification MC 307,
MC 310, MC 311, MC 312, DOT 407, and
DOT 412 cargo tank motor vehicles
with a tank design pressure of at least
172 kPa (25 psig) are authorized.

(3) Portable tanks.
(i) Specification IM 101 intermodal

portable tanks are authorized as fol-
lows:

(A) Each tank must have a minimum
design pressure of 267 kPa (39 psig), a
minimum shell thickness of 6.35 mm
(0.250 inch) mild steel.

(B) Each tank must be equipped with
at least two self-reclosing pressure re-
lief devices of at least 7.6 cm (3.0
inches) diameter. The pressure relief
devices must be set at a pressure that
is determined by the following for-
mula:

Pressure relief valve setting = 1.2 × [Vapor
pressure of lading at 46 °C (115 °F)+Static
head of lading+Pressure of gas padding, if
any]

(ii) Specification 57 metal portable
tanks are authorized only for tert-
butyl cumyl peroxide, di-(2-tert-
butylperoxyisopropyl-benzene(s),
dicumyl peroxide and mixtures of two
or more of these peroxides.

(4) For tertiary butyl hydroperoxide
(TBHP), each tank car, cargo tank or
portable tank must contain 7.6 cm (3.0

inches) low density polyethylene (PE)
saddles having a melt index of at least
0.2 grams per 10 minutes (ASTM D1238,
condition E) as part of the lading, with
a ratio of PE to TBHP over a range of
0.008 to 0.012 by mass. Alternatively,
plastic or metal containers equipped
with fusible plugs having a melting
point between 69 °C (156 °F) and 71 °C
(160 °F) and filled with a sufficient
quantity of water to dilute the TBHP
to 65 percent or less by mass may be
used. The PE saddles must be visually
inspected after each trip and, at a min-
imum, once every 12 months, and re-
placed when discoloration, fracture, se-
vere deformation, or other indication
of change is noted.

(5) Intermediate bulk containers. Inter-
mediate bulk containers that are test-
ed at the Packing Group II perform-
ance level in accordance with subpart
O of part 178 of this subchapter are au-
thorized as follows:

(i) Composite: 31HA1;
(ii) Rigid plastic: 31H1; and
(iii) Metal: 31A.

[Amdt. 173–224, 55 FR 52643, Dec. 21, 1990]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 173.225, see the List of CFR
Sections Affected appearing in the Finding
Aids section of this volume.

§ 173.226 Materials poisonous by inha-
lation, Division 6.1, Packing Group
I, Hazard Zone A.

Division 6.1, Packing Group I, mate-
rials that are poisonous by inhalation
and that fall within the boundaries of
Hazard Zone A in the graph found in
§ 173.133 must be packed in non-bulk
packagings in accordance with the fol-
lowing paragraphs:

(a) In specification cylinders, as au-
thorized in § 173.40.

(b) In 1A1, 1B1, 1H1, 1N1, or 6HA1
drums further packed in a 1A2 or 1H2
drum. Both inner and outer drums

VerDate 15<DEC>99 10:04 Dec 21, 1999 Jkt 183197 PO 00000 Frm 00501 Fmt 8010 Sfmt 8010 Y:\SGML\183197T.XXX pfrm03 PsN: 183197T



502

49 CFR Ch. I (10–1–99 Edition)§ 173.226

must conform to the performance test
requirements of subpart M of part 178
of this subchapter at the Packing
Group I performance level. The outer
drum must have a minimum thickness
of 1.35 mm (0.053 inch) for a 1A2 outer
drum or 6.30 mm (0.248 inch) for a 1H2
outer drum. Outer 1A2 and 1H2 drums
must withstand a hydrostatic test
pressure of 100 kPa (15 psi). Capacity of
the inner drum may not exceed 220 L
(58 gallons). In addition, the inner
drum must—

(1) Be capable of satisfactorily with-
standing the hydrostatic pressure test
in § 178.605 of this subchapter at a test
pressure of 550 kPa (80 psig);

(2) Satisfactorily withstand the
leakproofness test in § 178.604 of this
subchapter using an internal air pres-
sure of at least twice the vapor pres-
sure at 55 °C (131 °F) of the material to
be packaged;

(3) Have screw-type closures that
are—

(i) Closed and tightened to a torque
prescribed by the closure manufac-
turer, using a device that is capable of
measuring torque;

(ii) Physically held in place by any
means capable of preventing back-off
or loosening of the closure by impact
or vibration during transportation; and

(iii) Provided with a cap seal that is
properly applied in accordance with the
cap seal manufacturer’s recommenda-
tions and is capable of withstanding an
internal pressure of at least 100 kPa (15
psig).

(4) Have a minimum thickness as fol-
lows:

(i) If the capacity of the inner drum
is less than or equal to 120 L (32 gal-
lons), the minimum thickness of the
inner drum is—

(A) For a 1A1 or 1N1 drum, 1.3 mm
(0.051 inch);

(B) For a 1B1 drum, 3.9 mm (0.154
inch);

(C) For a 1H1 drum, 3.16 mm (0.124
inch); and

(D) For a 6HA1 drum, the plastic
inner container shall be 1.58 mm (0.0622
inch) and the outer steel drum shall be
0.96 mm (0.0378 inch).

(ii) If the capacity of the inner drum
is greater than 120 L (32 gallons), the
thickness of the inner drum is—

(A) For a 1A1 or 1N1 drum, 1.7 mm
(0.067 inch);

(B) For a 1B1 drum, 4.7 mm (0.185
inch);

(C) For a 1H1 drum, 3.16 mm (0.124
inch); and

(D) For a 6HA1 drum, the plastic
inner container shall be 1.58 mm (0.0622
inch) and the outer steel drum shall be
1.08 mm (0.043 inch); and

(5) Be isolated from the outer drum
by a shock-mitigating, non-reactive
material.

(c) In combination packagings, con-
sisting of an inner packaging system
and an outer packaging, as follows:

(1) Outer packagings:

Steel drum: 1A2
Aluminum drum: 1B2
Metal drum, other than steel or aluminum:

1N2
Plywood drum: 1D
Fiber drum: 1G
Plastic drum: 1H2
Wooden barrel: 2C2
Steel jerrican: 3A2
Plastic jerrican: 3H2
Aluminum jerrican: 3B2
Steel box: 4A
Aluminum box: 4B
Natural wood box: 4C1 or 4C2
Plywood box: 4D
Reconstituted wood box: 4F
Fiberboard box: 4G
Expanded plastic box: 4H2
Solid plastic box: 4H2

(2) Inner packaging system. The inner
packaging system consists of two pack-
agings: an impact-resistant receptacle
of glass, earthenware, plastic or metal
securely cushioned with a non-reactive,
absorbent material and packed within
a leak-tight packaging of metal or
plastic. This combination packaging in
turn is packed within the outer pack-
aging. Capacity of each inner recep-
tacle may not exceed 4 L (1 gallon). An
inner receptacle that has a closure
must have a closure which is phys-
ically held in place by any means capa-
ble of preventing back-off or loosening
of the closure by impact or vibration
during transportation. Both the inner
packaging system and the outer pack-
aging must conform to the perform-
ance test requirements of subpart M of
part 178 of this subchapter, at the
Packaging Group I performance level.
The inner packaging system must meet
these tests without the benefit of the
outer packaging. The total amount of
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liquid contained in the outer pack-
aging may not exceed 16 L (4 gallons).

[Amdt. 173–224, 55 FR 52643, Dec. 21, 1990, as
amended at 56 FR 66274, Dec. 20, 1991; Amdt.
173–236, 58 FR 50236, Sept. 24, 1993; Amdt. 173–
138, 59 FR 49134, Sept. 26, 1994; Amdt. 173–241,
59 FR 67517, Dec. 29, 1994; Amdt 173–261, 62 FR
24741, May 6, 1997]

§ 173.227 Materials poisonous by inha-
lation. Division 6.1, Packing Group
I, Hazard Zone B.

Division 6.1, Packing Group I, mate-
rials that are poisonous by inhalation
and that fall within the boundaries of
Hazard Zone B in the graph found in
§ 173.133 shall be packed in non-bulk
packagings which conform to the per-
formance test requirements of subpart
M of part 178 of this subchapter, at the
Packing Group I performance level.
The following packagings are author-
ized:

(a) Packagings as authorized in
§ 173.226.

(b) 1A1, 1B1, 1N1 or 1H1 drum or 6HA1
composite further packed in a 1A2 or
1H2 drum. Both the inner and outer
drums must conform to the perform-
ance test requirements of subpart M of
part 178 of this subchapter at the Pack-
ing Group I performance level. The
outer drum must have a minimum
thickness of 1.35 mm (0.053 inches) for a
1A2 outer drum or 6.30 mm (0.248
inches) for a 1H2 outer drum. Outer 1A2
and 1H2 drums must withstand a hy-
drostatic test pressure of 100 kPa (15
psi). In addition, the inner drum
must—

(1) Satisfactorily withstand the
leakproofness test in § 178.604 of this
subchapter using an internal air pres-
sure of at least two times the vapor
pressure at 55 °C (131 °F) of the mate-
rial to be packaged;

(2) Have screw closures that are—
(i) Closed and tightened to a torque

prescribed by the closure manufac-
turer, using a device that is capable of
measuring torque;

(ii) Physically held in place by any
means capable of preventing back-off
or loosening of the closure by impact
or vibration during transportation; and

(iii) Provided with a cap seal that is
properly applied in accordance with the
cap seal manufacturer’s recommenda-
tions and is capable of withstanding an

internal pressure of at least 100 kPa (15
psig).

(3) Have a minimum thickness as fol-
lows:

(i) If the capacity of the inner drum
is less than or equal to 30 L (7.9 gal-
lons), the minimum thickness of the
inner drum is:

(A) For a 1A1 drum, 0.69 mm (0.027
inch);

(B) For a 1B1 drum, 2.79 mm (0.110
inch);

(C) For a 1H1 drum, 1.14 mm (0.045
inch); and

(D) For a 6HA1 drum, the plastic
inner container shall be 1.58 mm (0.0625
inch), the outer steel drum shall be 0.70
mm (0.027 inch).

(ii) If the capacity of the inner drum
is greater than 30 L (7.9 gallons) but
less than or equal to 120 L (32 gallons),
the minimum thickness of the inner
drum is—

(A) For a 1A1 drum, 1.08 mm (.043
inch);

(B) For a 1B1 drum, 3.9 mm (0.154
inch);

(C) For a 1H1 drum, 3.16 mm (0.124
inch); and

(D) For a 6HA1 drum, the plastic
inner container shall be 1.58 mm (0.0625
inch) and the outer steel drum shall be
0.96 mm (0.0378 inches).

(iii) If the capacity of the inner drum
is greater than 120 L (31.7 gallons), the
thickness of the inner drum is—

(A) For a 1A1 or 1N1 drum, 1.35 mm
(0.053 inches);

(B) For a 1B1 drum, 4.7 mm (0.185
inches);

(C) For a 1H1 drum, 3.16 mm (0.124
inches); and

(D) For a 6HA1 drum, the plastic
inner container shall be 1.58 mm (0.0625
inch) and the outer steel drum shall be
1.08 mm (0.043 inch).

(4) Be isolated from the outer drum
by a shock-mitigating, non-reactive
material; and

(5) Have a capacity not greater than
220 L (58 gallons).

(c) 1A1, 1B1, 1H1, 1N1 or 6HA1 drums
described in paragraph (b) of this sec-
tion may be used without being further
packed in a 1A2 or 1H2 drum if the
shipper loads the material, blocks and
braces the drums within the transport
vehicle and seals the transport vehicle
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